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Abstract 
The study was conducted to investigate the influence of 
captivity and type of feeding on some blood parameters, meat 
carcass characteristics and meat quality of dorcas gazelle (D.g).  
Twelve mature males of dorcas gazelle were used (weights 
between 12-20 kg) for this experiment six were captured in 
Game Farming and the other six obtained from free Range area. 
Samples of feed were collected (Alfalfa for captive group 
and some of herbs and grasses for free range animal) and 
analyzed, blood samples were collected from  captive and free 
range D.g,  for analysis of total protein, lipids, cholesterol, urea, 
glucose, calcium, sodium, potassium, and pH. Absolute relative 
weights of carcass component and meat quality were studied. 
 The results indicated that used Alfalfa for captive animals 
showed the highest amount of crude protein (17.66%) compared 
with herbs (12.2-14.9%) and grasses (4.6 -8.7%) in natural 
habitat of D.g.   
   The level of serum glucose value of free rang animals was 
significantly (p≤ 0.01) higher than captive group. Serum urea 
level of free range animals was significantly (p≤ 0.05) higher 
than captive group. The animal in captivity showed significantly 
(p≤0.05) lower serum triglycerides, numerically lower 
cholesterol level than the free range D.g. Serum sodium level 
was significantly higher (p≤ 0.01) in free rang group than 
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captive group. However there were no significant (p≥ 0.05) 
differences in the levels, of total plasma protein, calcium, 
potassium, and pH. 
Animal carcass weights were ranged between (11.5-13kg). 
The results showed that captivity demonstrated heavier relative 
weights of blood, skin, head, gall bladder, and viscera as 
compared with the free rang group. While free range D.g 
resulted in heavier weights of kidney, liver and heart. Animal in 
captivity recorded numerically higher dressing percentage 
(47.8%) than the other group (42.3%). The results revealed that 
there was no significant difference (p≥ 0.05) for the value of 
meat color, tenderness, juiciness, acceptability. Flavour value 
for free rang animal's meat was significantly (p≤ 0.05) 
increased, Where as captive dorcas gazelle meat had less 
cooking loss than free range gazelle meat. 
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 :ﺮوﺣﺔﻣﻠﺨﺺ اﻷﻃ
ﺜﺭ ﺍﻟﺤﺒﺱ ﻭﻨﻭﻉ ﺍﻟﻐﺫﺍﺀ ﻋﻠﻲ ﺒﻌﺽ ﻗﻴﺎﺴـﺎﺕ ﺁﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﻤﻌﺭﻓﺔ 
  . ﺍﻟﺩﻡ، ﺨﻭﺍﺹ ﺍﻟﺫﺒﻴﺢ ﻭ ﺠﻭﺩﺓ ﺍﻟﻠﺤﻡ ﻟﻠﻐﺯﺍل ﺍﻟﻌﺎﺩﺓ
-٢١ﺘﺘﺭﺍﻭﺡ ﺃﻭﺯﺍﻨﻬﺎ ﺒﻴﻥ  ) ﺫﻜﺭ ﺒﺎﻟﻎ ﻤﻥ ﺍﻟﻐﺯﺍل ﺍﻟﻌﺎﺩﺓ ٢١ﺍﺴﺘﺨﺩﻡ ﻓﻲ ﻫﺫﻩ ﺍﻟﺘﺠﺭﺒﺔ 
  .ﺴﺘﺔ ﻤﻨﻬﻡ ﻓﻲ ﺍﻟﺤﺒﺱ ﻭﺍﻷﺨﺭﻯ ﻤﻥ ﺒﻴﺌﺘﻬﺎ ﺍﻟﻁﺒﻴﻌﻴﺔ (ﻜﺞ٠٢
ﺍﻟﺒﺭﺴﻴﻡ ﻟﺤﻴﻭﺍﻨﺎﺕ ﺍﻟﺤﺒﺱ ﻭﺒﻌﺽ ﺍﻷﻋـﺸﺎﺏ  )ﻤﺴﺘﺨﺩﻤﺔ ﺠﻤﻌﺕ ﺍﻷﻋﻼﻑ ﺍﻟ 
ﺠﻤﻊ ﺜﻡ . ﺔﻭﺃﺠﺭﻴﺕ ﻟﻬﺎ ﺍﻟﺘﺤﺎﻟﻴل ﺍﻟﻜﻴﻤﻴﺎﺌﻴ (  ﺍﻟﻁﺒﻴﻌﻴﺔ ﺎﻭﺍﻟﺤﺸﺎﺌﺵ ﺍﻟﻤﻭﺠﻭﺩﺓ ﻓﻲ ﺒﻴﺌﺘﻬ 
ﻤﺼل ﺍﻟﺩﻡ ﻤﻥ ﻜﻼ ﺍﻟﻤﺠﻤﻭﻋﺘﻴﻥ ﻟﻠﺤﺼﻭل ﻋﻠﻲ ﻤﺴﺘﻭﻱ ﺍﻟﺒﺭﻭﺘﻴﻥ ﺍﻟﻜﻠـﻲ، ﺍﻟـﺩﻫﻥ، 
      .ﺠﻴﻨﻲ، ﺍﻟﺒﻭﺘﺎﺴـﻴﻭﻡ، ﺍﻷﺱ ﺍﻟﻬﻴـﺩﺭﻭ ﻡﺍﻟﻜﻭﻟﺴﺘﺭﻭل، ﺍﻟﻴﻭﺭﻴﺎ، ﺍﻟﻜﺎﻟﺴﻴﻭﻡ، ﺍﻟـﺼﻭﺩﻴﻭ 
ﺘﻡ ﺍﺨﺫ ﺍﻷﻭﺯﺍﻥ ﺍﻟﻔﻌﻠﻴﺔ ﻟﻸﺠﺯﺍﺀ ﻭ ﻟﻸﻋﻀﺎﺀ ﺍﻟﺩﺍﺨﻠﻴﺔ ﻟﻠﺫﺒﻴﺢ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟـﻰ ﺠـﻭﺩﺓ 
  .ﺍﻟﻠﺤﻡ
( ٧١،٦٦)%ﺃﻭﻀﺤﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﺍﻟﺒﺭﺴﻴﻡ ﻏﻨﻲ ﺒﻤﻌﺩﻻﺕ ﺍﻟﺒﺭﻭﺘﻴﻥ ﺍﻟﻜﻠـﻰ 
ﻓـﻲ ﺍﻟﺒﺌﻴـﺔ (   %8.7-4.6)ﻭﺍﻟﺤـﺸﺎﺌﺵ %( ٤١،٩-٢١،٢)ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻷﻋﺸﺎﺏ 
  .ﺍﻟﻁﺒﻴﻌﻴﺔ
 ﻓﻲ ﺒﻴﺌﺘـﺔ ﺍﻟﻁﺒﻴﻌـﺔ ﻟـﻪ ﺘـﺄﺜﻴﺭ ﺓﻟﻌﺎﺩﺃﻅﻬﺭﺕ ﺍﻟﺩﺭﺍﺴﺔ ﺃﻥ ﻭﺠﻭﺩ ﺍﻟﻐﺯﺍل ﺍ 
 ﻓﻲ ﻤﺼل ﺍﻟﺩﻡ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻲ ﺘﺄﺜﻴﺭﻩ ﺍﻟﻤﻌﻨـﻭﻱ ﺯ  ﻋﻠﻲ ﺍﻟﺠﻠﻭﻜﻭ)10.0 ≤p(ﻤﻌﻨﻭﻱ
ﺘﻐﺫﻴﺔ ﺍﻟﻐـﺯﺍل . ﻓﻲ ﺯﻴﺎﺩﺓ ﻤﻌﺩل ﺍﻟﻴﻭﺭﻴﺎ ﻓﻲ ﻤﺼل ﺍﻟﺩﻡ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﺤﺒﺱ50.0 ≤p()
 ﻋﻠﻲ ﺨﻔـﺽ ﻤﻌـﺩل ≤p( 50.0)ﻟﻬﺎ ﺘﺄﺜﻴﺭ ﻤﻌﻨﻭﻱ (  ﺍﻟﺒﺭﺴﻴﻡ )ﺍﻟﻌﺎﺩﺓ ﻓﻲ ﺍﻟﺤﺒﺱ 
  .ﻡ ﻭﻋﺩﺩﻱ ﻋﻠﻲ ﻤﻌﺩل ﺍﻟﻜﻭﻟﺴﺘﺭﻭلﺍﻟﺩﻫﻭﻥ ﻓﻲ ﻤﺼل ﺍﻟﺩ
 ﻋﻠـﻰ )10.0 ≤p(ﻭﺠﻭﺩ ﺍﻟﻐﺯﺍل ﺍﻟﻌﺎﺩﺓ ﻓﻲ ﺍﻟﺒﻴﺌﺔ ﺍﻟﻁﺒﻴﻌﻴﺔ ﻟﻪ ﺘﺄﺜﻴﺭ ﻤﻌﻨﻭﻱ 
ﻻ ﻴﻭﺠﺩ ﺘـﺄﺜﻴﺭ ﻤﻌﻨـﻭﻱ ﻋﻠـﻲ ﻤﻌـﺩﻻﺕ .  ﻓﻲ ﻤﺼل ﺍﻟﺩﻡ ﻡﺯﻴﺎﺩﺓ ﻤﻌﺩل ﺍﻟﺼﻭﺩﻴﻭ 
  . ﺍﻟﺒﺭﻭﺘﻴﻥ، ﺍﻟﻜﺎﻟﺴﻴﻭﻡ، ﺍﻟﺒﻭﺘﺎﺴﻴﻭﻡ ﻭﺍﻷﺱ ﺍﻟﻬﻴﺩﺭﻭﺠﻴﻨﻲ
ﻟﻐـﺯﺍل ﺍﻟﻤﺤﺒـﻭﺱ ، ﻭﺴﺠل ﺍ (ﻜﺠﻡ١١،٥-٣١)ﺘﺭﺍﻭﺤﺕ ﺃﻭﺯﺍﻥ ﺍﻟﺫﺒﻴﺢ ﺒﻴﻥ 
 ﻜﻤﺎ ﻭﺃﻅﻬﺭﺕ ،%(24.3)ﻤﻘﺎﺭﻨﺘﺎ ﺒﺎﻟﻨﻭﻉ ﺍﻵﺨﺭ%( 74.8)ﻋﺩﺩﻴﺎ ﺃﻋﻠﻰ ﻨﺴﺒﺔ ﺘﺼﺎﻓﻰ 
، ﺱﺩ، ﺍﻟـﺭﺃ ـﺩﻡ، ﺍﻟﺠﻠ  ــﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﺍﻟﺤﺒﺱ ﺍﺜﺭ ﻋﻠﻰ ﺯﻴﺎﺩﺓ ﺍﻟـﻭﺯﻥ ﺍﻟﻨـﺴﺒﻲ ﻟﻠ  ـ
iv 
ﺍﻅﻬﺭ ﻭﺠﻭﺩ ﺍﻟﻐﺯﺍل ﺍﻟﻌـﺎﺩﺓ ﻓـﻲ ﺍﻟﺒﻴﺌـﺔ .  ﺇﻟﻰ ﺃﺤﺸﺎﺀ ﺍﻟﺒﻁﻥ ﺔﺍﻟﺼﻔﺭﺍﻭﻴﺔ، ﺒﺎﻹﻀﺎﻓ 
 . ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺍﻟﻘﻠﺏﺩ ﺃﻭﺯﺍﻥ ﺍﻟﻜﻠﻴﺘﻴﻥ، ﺍﻟﻜﺒﺍﻟﻁﺒﻴﻌﻴﺔ ﺃﻥ ﻟﻪ ﺘﺄﺜﻴﺭ ﻋﺩﺩﻱ ﻋﻠﻰ ﺯﻴﺎﺩﺓ
 ﻋﻠـﻰ )50.0>p(ﻜﻤـﺎ ﻭﺃﻅﻬـﺭﺕ ﺍﻟﺩﺭﺍﺴـﺔ ﺃﻨـﺔ ﻻ ﻴﻭﺠـﺩ ﺘـﺄﺜﻴﺭ ﻤﻌﻨـﻭﻱ 
 50.0 ≤p( )ﻴﻭﺠﺩ ﺘﺄﺜﻴﺭ ﻤﻌﻨﻭﻱ . ﻟﻭﻥ،ﻁﺭﺍﻭﺓ،ﻋﺼﻴﺭﻴﺔ ﺍﻟﻠﺤﻡ ﺒﺎﻹﻀﺎﻓﺔ ﺇﻟﻰ ﺍﻟﻤﺫﺍﻕ
ﻋﻠﻰ ﻨﻜﻬﺔ ﺍﻟﻠﺤﻡ ﻟﻠﻨﻭﻉ ﺫﻭ ﺍﻟﻤﻌﻴﺸﺔ ﺍﻟﻁﺒﻴﻌﻴﺔ، ﺒﻴﻨﻤﺎ ﻭﺠﺩ ﺃﻥ ﻟﺤﻡ ﺍﻟﻐﺯﺍل ﺍﻟﻤﺤﺒـﻭﺱ 
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Chapter one 
Introduction 
Dorcas gazelle (Gazellea dorcas dorcas) represents one of the 
must important natural wealth and a good source of economic 
income for Sudan.                                                                            
Antelopes, gazelles and their relatives include 26 genera within 
the Family Bovidae. Many species were routinely kept in 
captivity. They vary in size from small species such as the dorcas 
gazelle (D.g), to the common eland, Taurotragus oryx, and the 
largest species of antelope (Nowak and Paradiso, 1991). 
Hunter-gatherers have existed in arid zones from pre-historic 
times. Harvesting, processing and utilization of wildlife products 
formed the basis of their livelihoods. This way of life persists 
today in remoter arid areas. Thus, the concept of utilizing wildlife 
resources in arid zones is not a new one. 
For pastoralists and marginal cultivators in these zones wildlife 
has often represented an emergency food resource in times of 
drought. In more favorable years wild animal meat may 
supplement and add variety to staple diets. Thus the utilization of 
wildlife is most significant in arid areas. 
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To a much lesser extent in some localities, hides and other 
products are traditionally processed for domestic use. In recent 
times, skins and animal trophies have been processed to meet the 
demands of tourism through local crafts and rural industries. 
There may also be export demands for such products. (Child, 
1984). 
Recently, there is more interest for gazelle game farming and 
their products, therefore a need for more studies of the feeds, 
their nutritional and physiological processes to D.g.   
 Therefore Haematological and biochemical values are important 
for assessing the health and nutrition of animals. But the normal 
physiological data from wild species were often difficult to 
obtain, because the number of animals available for study were 
limited, and frequent and systematic sampling can disrupt the 
management and well-being of the animals (Hawkey et al, 1984). 
Objectives of the study: 
  1/ To determine the nutritional values of common natural feeds 
on habitat of Dorcas gazelle. 
2/ To determine and evaluate the variations in some blood 
chemistry values associated with feeding type of captive 
and free-rang Dorcas gazelle.  
 3/ To assess the influence of captivity and free rang feeding on 
carcass characteristics and meat quality. 
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Chapter tow 
Literature Review 
 
 
2.1The Economic Importance of Dorcas Gazelles (Gazella 
dorcas dorcas): 
    
       Attention has been directed towards the management and 
Utilization of wild animals in Africa as a natural resource. 
Their value to the tourist industry has been widely recognized. 
But their potential values for breeding (because of their market 
Value, meat production and other wild animal products) have 
only recently received serious consideration by land use planners 
(Sayied, 1999). 
 
       Sudan, especially the southern part, is endowed with wild 
animals distributed in 8 national parks, 14 game reserves and 3 
bird sanctuaries but several species of these animals are in 
decline. The armed conflict in the south is probably the one that 
threats wildlife at present, however, little is known about 
magnitude of the war’s impact on wildlife. Game meat is an 
important source of food in many areas in the south. Poaching for 
smuggling wildlife products plays an important role in the 
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reduction of the number of the wild animals .in the north losses of 
the wildlife are drastic and even the protected areas have lost 
most of their animals due to poaching activities , expansion in 
mechanized agriculture and exportation of several species of live 
animals  especially gazelles (Nimir ,1983 ) . 
 
Recently, interest has developed in the value of gazelles and           
the management of their populations to sustain yield of life 
animals and their products. This dictated the urgency of studying 
the physiological processes and impact of diseases on captive 
Dorcas gazelles. This more in order to provide information for 
managers of wild population or breeders of gazelles in captivity 
in areas in which they are threatened. Hence to restore the 
biological diversity for these areas and to reintroduce them in to 
locations in which they existed before devastation (Sayeid, 1999). 
 
 
2.2/Habitat 
Gazelles have habitat preference and requirements which strictly 
limit their distribution. The preferred habitats provide the gazelles 
with optimum conditions of essential environmental factors, 
therefore, knowledge of the habitat types and their distribution is 
a basic consideration in study of these species .The desert and 
 5
semi – desert zones, are not occupied or utilized by man because 
of adverse climatic conditions, but a fair populations of gazelles 
adapted to desert and semi-desert conditions is still found in 
remote places (Abdel Hameed, et al, 1998).  
Dorcas Gazelle was formerly well distributed throughout the 
desert and sub-desert zones of central and northern Sudan, from 
Chad and Libya to the Red Sea (Hillman and Fryxell, 1988). The 
southern limits of its range were approximately 14° N latitude in 
the West and +16°N latitude in the East. It was probably common 
and locally abundant throughout this range. Gazella dorcas was 
once particularly abundant in the vicinity of the Nile, from Wadi 
Halfa at the Egyptian border southward through Dongola and the 
Bayuda Desert (Hassaballa and Nimir, 1991). 
 
2.3/Dorcas Gazelle Farms in Sudan 
Semi – desert or desert areas in Sudan, are not utilized efficiently 
even for conventional extensive livestock production. Gazelles 
with their differential preferred diets, more flexible water 
requirements and disease tolerance make more efficient use of the 
available forage and water. Their reproductive abilities are not 
hampered by inferior method of husbandry as is, so often, the 
case with domestic livestock. 
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In Sudan dorcas gazelle commercial farms were established for 
the first time in 1992. 
Revenue can be generated from the sale of newly born fawns 
through breeding and reproduction system. High prices for fawns 
have been recorded (Sayeid et al, 1998). 
 
 
2.4/Nutrition   
        Abaturov, et al (1996 ); recorded that the nutritional 
parameters of free- living wild ungulates on grass land on the 
Nechissar Plateau of Ethiopia dominant by (Bothriochloa 
radicans), (Chrysopogon plumlosus), (Cenchrus ciliaris) and 
(Sehima nervosum),  with (Acacia Senegal) and (Dichrostachys 
cinerea), and on lake shores dominant by (Panicum repens), 
(Cynodon aethiopicus), (Sporobolus consimilis) were studied by 
indirect methods in dry season ( November – December )of 1991.  
It was found that, digestibility of forage in Zebras (Equus 
burchelli), Grant's gazelle (Gazella granti), hartebeest 
(Alcelaphus buselaphus) and hippopotamus (Hipoopotamus 
amphibius) on lake shores was determined from the ratio of 
lignin in forage and faeces. Daily food intake of zebras and 
gazelles was calculated from faecal production and forage 
digestibility. Zebra and hartebeest use mainly dry grasses; the 
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protein content in their feed did not exceed 5 %. Grant's gazelles 
feed mainly on green shoots on burnt areas and their intake 
contained > 18 % protein. Dry matter digestibility was 40-45 % 
in non – ruminants (zebras and hippopotamus), 50% in hartebeest 
and up to 60 % in gazelles. Daily intake was 7.2 Kg / head in 
zebras and 1.5 – 2.5 Kg in gazelles. The high selectivity of 
grassing by gazelles and the large areas of burnt pasture with 
green regrowth in the dry season provided these animals with 
enough high quality food to ensure positive energy and protein 
balances. The abundance of dry grasses enables zebras to 
maintain a positive energy balance in the dry season, but did not 
supply sufficient protein and caused acute N deficiency.    
 
 
2.5/ Physiological Adaptation to Environment 
        It is very important to assess the health and nutrition of the 
animals. But there are very few reports published on blood data 
of game animals in Africa. (Young, 1966, Fay, 1972 and Cooper, 
1972) recorded blood values for some game species, but the 
number of animals within each species was limited. One reason 
for the lack of data for many species is the difficulty in obtaining 
specimens and in establishing standardized blood collecting 
techniques. 
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The physiological basis for the capacity of gazelles to survive in 
extreme desert areas, under restricted water intake and fluctuated 
temperature, were discussed by many authors. 
 
      Thompson and Ghobrial (1965) investigated the water 
economy of dorcas gazelles. The authors observed that, with 
increased water deprivation and dehydration, body temperature 
tend to lose homeostasis and there was some degree of 
hyperthermia. The urine becomes concentrated, faecal pellets 
smaller and drier and food intake is reduced. 
 
       Thompson (1968) noted that, hemothermic mammals 
regulated their body temperature by sweating, panting, shivering, 
sunning themselves, and by seeking shade. 
 
     Taylor (1970a )  investigated the effect of dehydration on the 
rectal temperatures  and evaporative cooling at air  temperature 
up to 50° C in Grant’s gazelle (Gazella thompsonii), Oryx  (Oryx 
Beisa), wildebeest (Connochaetes taurinus), zebu steer (Bos 
indicus)and African buffalo (Syncerus caffe ). He found that, 
rectal temperature of Grants gazelle and Oryx still exceeded air 
temperature by between 0.5 and 2°C at 45°. A rectal temperature 
of 46.5°C for as long as 6 hours had no observable ill effects. The 
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author concluded that; at an air temperature of 46.5°C these 
animals would gain no heat from the environment and would still 
be able to dissipate part of the heat generated by its metabolism 
through non evaporative means (conduction). Taylor (1970b) 
explained the survival of east Africa Elands (Taurotragus Oryx) 
in hot desert without drinking, to fact that they had a low body 
temperature in the morning and warmed slowly during the day 
and consequently they do not increase evaporation for heat 
dissipation. While Grant’s gazelle, warmed quickly to very high 
body temperature of 40° C and neither panted nor sweated. 
 
      On the other hand, Schmidt-Nielson (1979) discussed heat 
and water regulation mechanisms in desert sheep .the author 
concluded that; the mechanisms of panting and sweating had the 
most important role for evaporation to reduce heat from the body. 
Panting caused a significant rise in metabolic heat production and 
the characteristic thick fleece of desert sheep protected them 
against heat flow from the environment, thus resulting in a 
reduction in body temperature. 
      Ghobrial (1967) observed the effect of seasonal variations on 
some haematological parameters(blood, urea, hemoglobin 
concentration (Hb), lower Packed Cell Volume (PCV), Red blood 
cell  count RBCs (RBCs) and Mean corpuscular volume (MCV)  
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serum constituents (plasma protein and electrolytes), urine 
constituent for urea, and  body weight and body  temperature. He 
noted high values of PCV, urea, sodium, potassium and Hb 
concentration during summer and low values during winter. 
However, the value of blood urea was higher in winter.  
The effect of dehydration and subsequent Rehydration in some 
parameters for dorcas gazelles were also studied by Mohammed, 
Ali and Hassan (1988). The author concluded that, dehydration, 
reduced food intake and decreased body weight, water content in 
faeces, urine volume, and Hb and glucose concentration. These 
changes were reversed by rehydration. An increase of urea, 
albumin and serum electrolytes concentration was noted during 
the period of dehydration. 
 
2.6/ Factors affecting hematological and serum 
chemistry values: 
       Blood samples obtained from 55 captive dorcas gazelles, 
collected over a nine years period, were analyzed by Bush, et al 
(1981) for hematology and serum chemistry Evaluations (table1).  
They recorded the variation associated with differences in 
age and noted significant differences between the neonatal, 
juvenile and adults groups for (Hb), (MCV), Total plasma protein 
(TP), Calcium (Ca) , phosphates (P), cholesterol,  total  Bilirubin, 
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 (Table1): Some blood chemical values of dorcas gazelles and some other species of family 
bovidae: 
   
T.protien triglyc
eride 
Urea choleste
rol 
Calcium sodium Potassium PH parameters 
 
species 
Glucose 
 
mg/dl g/dl mg/dl mg/dl mg/dl mg/dl meq/l meq/l  
References 
Dorcas gazelle - 5.8±1.5 - 58.7±6.7 - 8.7±3.6 135.7± 23.4 2.0 ± 0.9 - Sayied, (1999). 
Dorcas gazelle 126. ±61 5.7 - 23±7 60.2± 22 9,5± 1.0 151.3± 13 5.2 ± 1.0 7.27±1.0 Bush, et al, (1981). 
Gazella 
subgutturosa 
66.6±20 - - - - 8.88±0.26 154.0± 5.1 4.95 ± 0.37 
- Yaralioglu, et al, 
(2004). 
Grants gazelle 6.1  6.1 - - - 11.4 151.0 4.4 
- Drevemo, et al, 
(1974). 
Thomson 
gazelle 
- - - - - 11.0 - - - 
Drevemo, et al, 
(1974). 
Dama gazelle 115.88 - - - - 9.64 151.65 4.37 - 
Abaigar, T, (1993). 
 
 12
Alkaline phosphotase (ALP), lactic dehydrogenase (LDH), 
lymphocytes and Eosinophils counts. They also noted that, males 
had significantly higher values for PCV, Hb, and glucose than 
females. While abnormal health status resulted in significantly 
(PCV), Hb,  RBCs , Ca ,glucose , cholesterol. 
In Sudan, Sayied, (1999) found that  females showed higher 
levels of RBCs count, and high values of serum total protein, 
potassium and sodium, as they spend more time on feeding than 
males, while the values of albumin, urea, Aspartate amino-
transaminase (ASAT) and Calcium significantly showed higher 
estimates in males than females. Also he noted that in winter, 
values of Hb, PCV, Erythrocyte Sedimentation Rate (ESR), 
White blood cell count (WBCs), MCV, MCH, neutrophils %, 
sodium, potassium, and total protein increased due to   
haemoconcentration and increased food intake.  Which gazelle 
could live on green alfalfa with no or little tendency to drink 
water, also he noted that the capability of dorcas gazelle to reduce 
water intake during winter and to concentrate their urine and 
faeces during summer affects sodium and potassium levels, 
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This contributes to the adaptability mechanisms to keep the 
electrolyte balance in the blood.  
In addition he determined the seasoned variation in hematological 
and serum chemistry values of normal dorcas gazelles which the   
difference between winter, summer, and autumn seasons, 
significant at p < 0.05 (table1). 
 
Maler (1975) studied the effect of two age groups of American 
bison (bison bison) on the values of WBCs, neutrophils %, 
lymphocytes %, cholesterol, ALP and Serum glutamic-oxaloacetic 
transaminase (SGOT) in the blood parameters. He recorded that 
there was no significant differences related to sex but there was a 
significant differences in blood value between the tow age groups. 
The author recorded differences in the two age groups parallel to 
those found in jersey and Hereford cattle and recorded high values 
for PCV and Hb for the Bison as compared to the domestic 
Bovidae. The normal mean values for some hematological and 
serum chemistry of wild mammals, related to family: Bovidae, 
were reported by some authors. Seal and Schoert (1976) noted 
some hematological and serum chemistry values for Grant's 
gazelles. The values of PCV, Hb, RBCs, MCV, T.P, WBCs, 
calcium, phosphorus, glucose, Blood urea nitrogen (BUN), uric 
acid, cholesterol, total bilirubin, ALP, LDH, SGOT, sodium, 
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potassium and cholesterol concentrations, were measured under 
captivity. Kock (1989) noted the normal hematological values for 
some species from the subfamily: Hippotraginae (F: Bovidae). He  
noted that the normal mean values of the RBCs ,Hb, PCV, 
platelets, reticulocytes, monocytes, eosinophils and basophils for 
for the Arabian Oryx (Oryx leucoryx) ,Scimitar-horned Oryx (Oryx 
dammah), Addax (Addax nasomaculatus), Roan antelope 
(Hippotragus equinus) and Sable antelope (Hippotragus niger). 
 
     Vaughn, Knight and Frank (1973) had studied the blood and 
blood chemistry values for captive and free-ranging Elk (Cervus 
canadensis). The values of PCV, Hb, RBCs, WBCs, monocytes%, 
lymphocytes%, neutorphils% and eosinophils % were measured 
for comparison between cows and bulls of penned Elk. Thy found 
that, similar values were noted in captive and wild elk in calcium: 
phosphorus ratio, glucose and total protein and dissimilarity 
occurred with cholesterol, Bun, albumin, biliirubin, alkaline 
phosphates and SGOT values. 
      
         Similar research was carried out in Kenya by Drevemo, et al 
(1974), they  studied blood specimens from shot or drug-
immobilized impala (Aepyceros nelampus), Thomson’s gazelle 
(Gazella thomsonii), Grant’s gazelle (Gazella granti), mountain 
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reedbuck (Redunca fuls’orupula), blue wildebeest (Connochzaetes 
taurinus), Coke’s hartebeest (Alcelaphus buselaphus cokii), topi 
(Damaliscus korrigum), eland (Taurotragus orvx), buffalo 
(Syncerus caffer) and giraffe (Giraffa catmelopardalis)  studied for 
the following parameters: erythrocyte and leukocyte counts, 
haematocrit and haemoglobin estimations, and serum calcium, 
inorganic phosphorus, magnesium and copper values. They found 
that both shot and drug-immobilized impala and shot wildebeest 
and topi had relatively high numbers of erythrocytes. The 
haematocrit and haemoglobin values were found to be 
comparatively low in the buffalo. Calcium and inorganic 
phosphorus values were low in the reedbuck and inorganic 
phosphorus low in the topi, when compared to normal values for 
domestic ruminants. When comparing data from shot and drug-
immobilized impala, wildebeest and eland, significant higher 
values were found in erythrocyte counts, haematocrit and 
haemoglobin estimation in shot impala and wildebeest. Inorganic 
phosphorus was significantly higher in shot eland and wildebeest 
compared to immobilized animals of these species.                                                 
       
        Recently Yaralioglu, et al., (2004) determined some 
hematological and biochemical parameters in blood specimens 
collected from 16 clinically healthy gazelles (gazella subgutturosa) 
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in Ceylanpinar, Turkey. They reported that the glucose values were 
lower and AST levels were higher than those reported by 
Drevemo, et al., (1974) and Audige (1991); they noted It is 
possible that the low glucose level was related to the long fasting 
period. Also they found that sodium and potassium levels were 
similar to the values reported by Drevemo, et al., (1974).   
                                                                               
Scharfe et al. (1995) reported some lower sodium levels in 
(Dama dama) while Keffen et al. (1988) reported some higher 
potassium levels in (Phacochoerus aethiopicus). The level of 
calcium obtained in the study of (gazella subgutturosa) by 
Yaralioglu, et al (2004) was similar to the values reported by 
Drevemo, et al. (1974), Audige (1991). Keffen et al. (1988), 
reported higher calcium and potassium levels in (Phacochoerus 
aethiopicus). The phosphorus levels obtained in the study of 
(Gazella subgutturosa) were agree with those reported by 
Drevemo, et al.(1974). However, they were lower in (Gazella 
Thomson) and (Gazella dama), but higher in (Cetimorensis 
rusa).Although the chloride levels were similar to those reported 
previously, so they found that the hematological, and biochemical 
parameters attributed to (Gazella subgutturosa) were almost in 
agreement with the results of other researchers. However, some 
variations could be associated with different factors such as 
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species, nutritional status, agroclimatic conditions, management 
practices and stress of capturing. Yaralioglu, et al. (2004).                       
                          
2.7/ meat quality of game animals: 
        Onyango, Izumimoto and Kutima (1998) made a comparison 
of   meat from 2 Zebras (Equus burchellii), 2 Oryx (oryx beisa), 2 
Kongoni (Alcelaphus buselaphus) and 2 Cattle. They recorded that 
there were no significant differences in the proximate composition 
of the game meats. Game meat was similar in composition to beef, 
though beef had a lower crude fat content than expected. 
Myoglobin content was higher in Zebra and Kongoni meat and 
than in Oryx meat and beef. For all species, leg had higher 
myoglobin content than loin. Kongonni, Oryx and beef lipids 
consisted mainly of saturated fatty acids while those in Zebra   
were predominantly unsaturated. Zebra meat was darker than meat 
from the other species due to its high Myoglobin content. Oryx 
meat had the highest lightness (L) and chromaticity (a and b) 
values which give it a bright appearance compared to the other 
species. Zebra meat had the tendency to accumulate metmyoglobin 
at the surface and was prone to surface discoloration during chill 
storage.  They noted that there was no difference in ultimate pH 
among the species. Zebra meat had less cooking loss compared 
with meat form the other species, including beef.  
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Chapter three 
Materials and Methods 
 
3.1: Experimental Duration 
This study was conducted from September to November 2005 in 
dry cold season.  
 
3.2 Experimental animals 
12 mature male dorcas gazelle (≥ 12.month) according to Rietkerk, 
Delima and Mubarak (1994) were used in this study. Half of them 
were captured from the wild area west of River Nile (Fig.1) and 
the often half was captive type in Eldakhla private farm in Atbara 
town, River Nile state (Fig 2).                                                                                  
All animals were apparently healthy with no clinical signs of 
diseases.                                                
 
3.3 Feed collection: 
Some natural feeds {grasses and herbs} had been selected 
randomly from the natural habitat of dorcas gazelle Fig.3 and well 
identified by Wildlife Research Center herbarium; in addition to 
alfalfa feed for animals.                                                                                     
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3.4: Blood collection procedure: 
Gazelles were captured manually at night by using high lighting 
lamps, focusing spot light on the eyes of animals and then 
captured. Blood samples were collected from both captive and free 
range mature males of dorcas gazelle species, however free range 
group, blood were collected after 24 hour to reduce the stress of 
capturing. 
Blood samples were collected from the jugular vein using 
disposable 5-10ml syringes and 7ml vacotainer tubes containing 
heparin (Becton – Dickenson, Ruther- ford, USA ) (Fig.4), in 
addition to coated glass tubes without anti coagulant. Serum was 
separated by centrifugation at 3000 r.p.m. and stored at 20˚c till 
analysis.  
3.5: Chemical analysis: 
 Proximate analysis for the animal feed was done for dry mater, 
moisture, ash, ether extract, crude fiber, and crude protein, 
Chemical composition of dorcas gazelle meat was done for 
moisture, ash, ether extract and crude protein, were obtained 
according to A.O.A.C (1990).  
    Total plasma protein was analyzed by using biuret method as 
described by Weischselbaum, (1946). 
    Serum triglyceride was determined by enzymatic colorimetric 
method described by Bucolo, and David, (1973). Calcium was 
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analyzed and determined according to colorimetric method of 
Trinder (1960). Serum cholesterol was determined according to 
enzymatic colorimetric test, described by (Richmond, 1973). Urea 
was analyzed according to the Patton and Crouch (1977). Serum 
sodium and potassium were analyzed according to Varley (1967). 
Blood PH was determined by using logarithmic notation of the 
Henderson-Hasselballch equation (Henry, 1984). 
Methods for determination of blood metabolites were shown in 
appendix (I). 
3.6 Slaughtering and Carcassing Procedure:    
One animal was randomly selected from the two experimental 
groups.   
Animals well be weighted, fasting except from water for 12 hours 
and then slaughter. After shinning and evisceration, the warm 
carcass weight was recorded. Also the organs and offal’s were 
carefully separated and weighted. 
The warm carcass was then chilled at 2˚C for over night. Then cold 
carcass weight was recorded .The carcass was halved by sawing 
along the vertebral column in to left and right sides. 
The left half was prepared for dissection by removing the tail at its 
articulation, and then divided into eight cuts (neck, single shoot, 
best end of neck, breast, loin, leg and champ, and tail) following 
the procedure of Smith, et al. (1978). 
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Each cut was weighted separately and then dissection for muscle 
bone ratio. The longisimus dorsi muscle (eye muscle) and 
semimembranosus muscle (bind leg muscle) from the right leg 
were labeled and frozen for taste panel right half of the breast and 
the right leg were labeled and frozen for panel test. 
3.7 Panel taste: 
Samples for panel taste were thawed over night in refrigerator 
(4˚c). 
The leg was cut into foil and roasted out at 175˚ C for 30 minutes 
and served warm for panel taste. Water was available for use 
between samples.  
A taste panel of 10 untrained people evaluated the meat color, 
tenderness, juiciness and overall acceptability, using scale from  
1 - 5 for panel taste, the higher number desirable at the parameters 
taste, (appendix2).            
3.8 Statistical analysis  
Students (t) test was used for the statistical evaluation of the 
differences between means, (p< 0.01) and (p< 0.05) denoted 
significance. Analysis of the variance both with in /between 
animal's data was performed using the equation of Davies (1967). 
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Fig 2 : dorcas gazelle  population in  Eldakhla game farm .
Fig.1: Dorcas gazelle natural habitate west of river Nile Nov.2005. 
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Fig. 3  Feed collections prouder of natural habitat.
Fig. 4: Blood collection procuder of Dorcas gazelle. 
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Chapter 4 
Results and Discussion 
 
The chemical composition of the feed in natural   habitat and 
captive status was shown in (table2). It was found that Alfalfa for 
captive animals showed highest amount of crude protein 
(17.66%DM) compared with herbs (12.2– 14.9 % DM) and grasses 
(4.61– 8.7 %DM) in natural habitat of D.g. Also alfalfa had a 
lowest fat content value that may decrease the Triglyceride in blood. 
 (Aristida Sp) had the lowest crude protein Value (4.61 % DM). 
Abaturov, et, (1998) reported that gazelles had high Selectivity of 
grassing so herbs provided these enough quality feed to 
supplement their needs. This may be the cause of the increased 
blood urea level rather than in captive group (Table 2).  
Grasses had the highest value of crude fiber ranging between 
(37.12- 40.91 % DM) than herbs (18.14– 30.12 % DM). 
Herbs had the highest value of Ash ranged (19.4 –32.96 % DM), 
which the grasses range between (5.98 – 10.40 %DM). 
(Colocynthis vulgaris) fruit had the highest value of fat content 
(9.94 % DM).  
Compared the natural feed mixture with the captive diets (mainly 
fresh alfalfa) in the present study, it was found that alfalfa had high 
crude protein value (17.66%) rather than the mixture (9.92%). 
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Table2: Chemical composition of natural habitat and captive feeds of Dorcas gazelles                
 
NFE Fat%   Ash%  C.Fiper %  Cp%   DM%  Local name Scientific nameno  
42.46  0.52  09.15  33.62 07.50  93.25  Handul Colocynthes  vulgaris 
roots
1  
37.73  1.47  07.21  40.91  07.80  95.12  TabassaStipagrostis hirtigluma2  
31.74  0.84  32.96  18.14  12.20  95.88  GurreraCleome  scaposa3  
50.74  9.94  06.91  18.91  09.60  96.10  HandulColocynthes  vulgaris froit4  
30.86  1.07  20.10  29.01  14.90  95.94  TagherMorttia  philaena5  
44.12  1.68  10.73  29.97  08.70  95.20  AraAerva  javanica6  
31.16  1.62  19.40  29.06  14.30  95.54  DehayanFarsetia  ramosissima7  
29.84  1.78  20.20  30.60  13.50  95.92  NatushCrotalaria  thebaica8  
30.84  1.67  19.50  29.20  14.00  95.21  GutopTribulus  pentrandus9  
38.58  0.73  09.77  38.17  08.00  95.25  HammraAristida  mutabilis10  
34.07  2.00  16.20  30.31  13.15  95.73  KhisheenahCarrichtera  annua11  
50.33  0.30  05.28  37.12  02.60  95.63  GawAristida  sp12  
33.76  2.05  17.51  28.22  9.92  91.86  - Mixture 13  
39.04  0.29  8.46  29.48  17.66  94.93  BerseemAlfalfa (captive feed)14  
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The ash content alfalfa has a lower value (8.46%), rather than the 
mixture (17 .51 %).  
So that the natural habitat provides good feed specially herbs 
that are rich with crude protein, ash and fat content .In addition to 
alfalfa in captivity that had higher amount of crude protein content  
         Biochemical parameters of blood values are described in 
(Table 3). 
The mean of glucose values (p≤ 0.01) is significantly higher 
in free rang group compared to captive group of D.g . The glucose 
value of captive dorcas gazelle in the preset study were lower than 
those reported by (Bush, et. al, 1981), while mean values of free 
range group were slightly higher than those reported by (Bush, et 
al, 1981).        
Increase of glucose value in free range group rather than 
captive ones,  could be due to difference in type of feeds found in 
nature, because  the animals need energy for the excessive 
activities, And/or  stress of capture. These effects observed by 
Bush, et. al, (1981), which include, increased heart and respiration 
rates, and increased serum values for glucose, cholesterol and 
enzymes. Higher glucose values of dorcas gazelles recorded by 
Bush, et al, (1981) maybe due to difference in methods of capture 
that had been used, season, and environmental condition.  
Comparing blood glucose values with other gazelle species, it was 
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Table 3: comparison of some serum biochemical   values {M± S.d.} of dorcas gazelle (September 2005): 
Captive dorcas gazelle Free range dorcas gazelle Parameters  
Mean ± Sd  Range  Mean ± Sd  Range  
SE  
Glucose mg/dl   77.8 ± 6.5  65 -  85  134.3** ± 30.1 94  - 184 10.7 
Protein g/dl♦ 6.5 ± 1.1  5.0 - 8.4  5.7NS ± 0.9 4.6 - 6.8 0.7 
Triglyceride mg/dl  82 ± 31.8  50  -130 122.3* ± 29.3 85  - 164 19.3 
Urea mg/dl  46.5 ± 6.6  39 – 56 62.8* ± 14.7 39  - 78 5.6 
Cholesterol mg/dl 42.5 ± 16.3  27.0 – 76.0 33.8 NS ± 6.6 27.0 -  43 7.9 
Calcium mg/dl  9.4 ± 1.4 7.8 - 11.5  8.4 NS ± 1.0 6.0 - 9.2 0.8 
Sodium mg/dl  145.8 ± 8.3 129 – 155 185.7 **± 23.4 135 - 205 11.1 
Potassium mg/dl  5.1 ± 0.8  3.8 – 6.5 6.3 NS ± 1.0 4.2 - 7.4 0.6 
pH 7.2 ±  0.0       - 7.2 NS ±  0.0         -      - 
  
♦  : Total protein was estimated in plasma. 
**: Significant at (0.01) 
*: Significant at (0.05) 
NS: no significant 
SE: standard error of the mean 
Sd: standard deviation  
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observed that there was some variation, grant gazelle had higher 
value than D.g. in the present study and of that  reported by Bush, 
et al, (1981), Sayied, (1999) and other gazelle species (Gazella 
subguterrosa) and (Gazella dama). 
 
   As indicated in (Table3), there was no significant difference 
(p≥0.05) between captive and free range gazelle for the total 
plasma protein value. Similar findings had been reported by Bush, 
et al, (1981), sayied, (1999) although grant gazelle showed the 
same total plasma protein level, Drevemo, et al, (1974). The free 
range group showed significant (P≤.05), higher serum triglycerides 
than the captive animals. This effect may be due to dietary alfalfa. 
It was reported that alfalfa has lowering effect triglycerides and 
cholesterol (Jackson, 1981). Moreover, the free-rang animals may 
need more fatty acid for energy due to their activities .this, maybe 
to cause of the presence of triglycerides in the blood. 
        The mean serum urea values are significantly p≤ 0.05) higher 
in free rang D.g, compared to captive group in our study (table3).  
This may result from the high selective feeding of dorcas gazelle 
which prefer forbs rather than grasses. Which had high crude 
protein value (> 12% cp) as shown in (table 3). This was discussed 
by Tagari et al, (1964). The author concluded that blood urea 
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increases with an increasing crude protein content in the feed and 
consequently with a large amount of consumed crude protein.                   
On the other hand the urea mean values of free range D.g in the 
present study were higher than those reported by Sayied, (1999) 
and very high compared with Bush, et al, (1981).  
 
   In the present study, there was no significant difference (p≥0.05) 
for the mean values of serum cholesterol between the tow groups 
of the study. But they had lower values than those reported by 
Bush, et al, (1981);   this variation may be due to difference in 
season, vegetation which affecting type of feed and environment. 
 
     Also there was no significant difference (p≥0.05) in the values 
of calcium level between the two experimental groups, similar 
result reported by Bush, et al, (1981), Sayied, (1999).  
Similar values observed in (Gazella subgutturosa), (gazella dama) 
and dorcas gazelle, while grants gazelle and Thomson gazelle had 
higher calcium levels than other species. 
 
     In the current study large variation was seen for serum sodium 
levels. The free rang group significantly (P≤0.01) had higher mean 
value than captive group, (Table.3). The mean sodium value of 
captive group is slightly higher than those recorded by Sayied, 
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(1999) and Bush, et al, (1981). Abaigar(1993), Yaralioglo, et. al. 
(2004) reported that free range animal had the higher sodium level 
compared with other species of gazelle.  
 
In the present study there was no significant difference (P ≥0.05) 
for serum potassium level between the two experimental groups, 
this result agreed with those recorded by Bush, et al, (1981).Also 
they had the same value of (Gazella subgutturosa) and slightly 
higher than grants and dama gazelle as reported by Drevemo, et al 
(1974); Abajar (1993); Yaralioglo, et al (2004). 
 
   Blood pH for both groups of the study was 7.2 which agree with 
those recorded by Bush, et al; (1981). 
 
      The variation in some blood chemistry values maybe due to 
some factors, such as: stress at capture and excitement of the 
animal, in addition to season species types, and type of feeding 
which may affect the biochemical and physiological values of 
blood, Bush et al; (1981).  
Table (4) shows the animal carcass weights that ranged 
between (11.5-13kg). The slaughter results showed that captivity 
demonstrated heavier relative weights of blood, skin, head, gall 
bladder, and viscera as compared with the free rang group. 
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   Table no 4: weight and organs proportions of captive and free rang D. g: 
 
% Free range W./g% Captive W./g parameters 
4.76 600 5.22 600 Skin  
8.46 1100 8.70 1000 Head  
1.54 200 1.30 150 Fore leg 
1.54 200 1.30 150 Back leg 
9.23 1200 11.30 1300 Rumen and visceral  
1.54 200 1.74 200 Lung 
8.46 1100 8.70 1000 Blood 
0.44 57.2 0.39 44.6 Kidney 
3.71 482 3.73 429 Rumen and intestine empty 
0.22 28.3 0.19 22 Spleen 
0.02 2.6 0.17 19.3 Gold bladder 
1.66 215.5 1.40 160.4 Liver 
0.35 45.5 0.29 32.8 Gonads 
0.87 118.6 0.77 88.2 Heart 
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While free range D.g resulted in heavier weights of kidney, liver 
and heart. Animal in captivity recorded numerically higher 
dressing percentage (47.8%) than the other group (42.3%)table (5). 
 
Chemical analysis of meat was recorded (table 6). Which 
reveal that fee range gazelle meat was slightly higher values of 
moisture (74.58%), ash (0.36%) and pH (5.8) compared with 
captive gazelle. On the other hand, numerically captive gazelle was 
slightly had high value of cocking loss (table 6). 
In Table 7 the result showed that free range gazelle had the 
higher muscle bone ratio (4.7:1) compared with captive one 
(3.8:1). Also connected tissues and fat % was very high (2.02%) 
rather than captive gazelle (1.2%). 
Loss by air was slightly high in free rang group (8.83%) 
compared with the other one (7.67%). 
  The results obtained that there was no significant difference 
(p≥ 0.05) for the value of meat color, tenderness, juiciness, 
acceptability. Flavour value for free rang animal's meat was 
significantly (p≤ 0.05) increased, Where as captive dorcas gazelle 
meat had less cooking loss than free range gazelle meat (table 8). 
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Table5: dressing percentage and commercial cuts of captive and free rang dorcas gazelle: 
 
W.T% Free range W./KgW.T% Captive W./Kg parameter 
100 13  100 11.5  live weight 
90.38 11.75  86.96 10.0  Dead weight  
60.76 8.0  56.52 6.5  Hot carcass   
57.69 7.5 52.17 6.o Cold carcass   
42.30 - 47.82 - dressing percentage 
6.25 - 7.69 - Shrinkage(evaporative weight 
loss)% 
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Table6: D.g meat chemical composition, pH and cooking loss. 
 
Parameter% Captive gazelle Free rang gazelle 
Moisture 74.33 74.58 
Crude protein 24.1 24.2 
Fat 0.36 0.35 
Ash 0.84 0.86 
pH 5.6 5.8 
Cooking loss 34.7 34.3 
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Table 7: Muscle bone ratio of the different cuts of captive and free range (as % 
weight) 
 
loss% 
 
Connected tissues 
and fat%  
 
Muscles% bone % 
FR Cap FR Cap FR Cap FRCap
Cuts cold weight 
7.53 15.3 0.78 2.8 71.45 64.1 20.25 17.8 Neck 
3.84 7.2 - - 75.57 65.5 20.59 27.3 Single shoot 
22.13 7.26 1.2 2. 0 60.80 66.0 15.87 24.8 Best end of neck 
24.0 35.6 12.72 4.75 49.84 51.9 13.87 12.6 Breast 
9.88 12.3 9.3 3.86 71.53 77.4 9.3 6.4 Loin 
6.77 6.6 - - 79.53 83.0 13.7 16.5 Leg and chump 
- - - - - - - - Tail 
8.83 7.67 2.02 1.2 73.23 72.0 15.76 18.9 Total 
• cap: captive gazelle 
• FR: free range gazelle 
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Table8: Meat quality attributes of Dorcas gazelle:  
 
Item Captive Free rang ± SE LS 
Color 4.00 3.50 0.54 NS 
Flavour 2.00 2.80* 0.34 * 
Tenderness 3.10 2.40 0.43 NS 
Juiciness 2.40 2.30 0.50 NS 
Acceptability 4.20 4.00 0.44 NS 
 
            SE: stander error of the mean 
• *significant in 0.05  
• NS non significant 
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Chapter Five 
Conclusion and Recommendation 
 
The results of the study showed that:  
1. The captivity and type of feeding significantly decreased 
blood glucose level in serum of Dorcas gazelle. 
2. Alfalfa feed in captivity significantly decreased the values of 
cholesterol and triglycerides of Dorcas gazelle.  
3. Free-range Dorcas gazelle showed higher level of serum 
glucose and urea.                                  
4. It is recommended that more research is needed for this 
important type of gazelle. 
5. There must be more game farming and ranching managed by 
scientists to provide healthy condition and good nutrition. 
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Appendix (1) method 3 for determination of blood chemistry 
values: 
 
(1)Glucose:  
 Glucose was determined by photometric systems. 
 
Test principle: 
 In the presence of glucose oxidizase, glucose is oxidized to 
glucose acid and hydrogen peroxide, hydrogen peroxide reacts, in 
the presence of peroxides, with phenol and 4- aminophenol ozone 
to from a quinoneimine dye. 
The intensity of the pink color formed is in proportion to the 
glucose concentration. 
Calculation:  
∆ A sample   X  conc. Of std/cal (mg/dl) 
  ∆ A std/cal             glucose (mg/dl)  
    Limit conversion  
         Mg/dl X 0.055= mmol/l  
 
(2) Total plasma protein:  
 A commercially available kit (plasmatic laboratory products 
LTD, England) was used. Total protein content was determined 
using biuret method as described by weichselbaum (1946). The 
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principle of the method is based on the reaction of plasma proteins 
with copper sulphate in the presence of sodium hydroxide. The 
potassium sodium tartarate contained in the Biuret solution, gives 
the blue colour. The intensity of the blue colour is proportional to 
the protein concentration. 
Procedure: Biuret solution reagent/R1 was added (100µ1) to each 
of the blank, standard and sample tubes. A volume of 20 µL of 
standard reagent /R4 was added to the assay tube standard, and 20 
µL of serum was added to the sample tubes. Each tube was mixed 
and incubated for 10 minutes. Absorbance of sample and the 
standard was measured against reagent blank at 546 nm, and total 
protein values were calculated as follows: 
 
 ∆ A sample    X standard conc. = protein in g/100 ml.  
  ∆ A standard  
Reagent/R1 : potassium iodide 30 m.mol/L, potassium sodium 
tartrate 32 m.mol/L, copper sulphate 18 m.mol/L, and sodium 
hydroxide 200 m.mol/L, and reagent/ albumin bovine fraction v-6 
g/100ml. 
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(3) Triglycerides: 
Principle: 
 Total triglycerides was determent by using enzymatic 
colorimetric system according to the following reactions. 
Triglycerides + H2o                glycerol + f. acid  
 Glycerol  + ATP     glycerol – 3. phosphate + ADP 
  Glycerol -3. Phosphate + O2    Dihidroxyacetone – 
phosphate + H2o 
 
Calculation: 
Triglycerides (mg/ld):   
  ∆ A sample    X calibrator value   
  ∆ A standard  
 
(4) Urea:  
 A commercially available kit (plasmatic lab. LTD, England) 
was used to measure urea in the sera of gazelles. Urea was 
determined by the use of Urase- Berthelot reaction described by 
patton and crouch (1977). The principle of the test depends on the 
reaction of urea with water in the presence of urea’s to give 
ammonium ion and carbon dioxide. The ammonium ion reacts with 
salicylate and hypochioride to give a green dye (2,2 
Dicarboxylindophenol ). 
LPL 
GK 
Gpo 
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Procedure: the test was carried out by the addition of 1000 µl of 
working solution (one vial enzyme reagent/R2- urease> 5000u/1 – 
to one bottle of buffer/R1: phosphate buffer ‘pH 6.7’60m.mol/L, 
EDTA 1.5 m. mol/L, sodium salicylate 60 m. mol and sodium 
nitroprusside 5.2 m. mol/L ). A volume of 10 µ1 of standard/R4 
(urea 50 mg/dl) was added to the standard assay tube and 10 µ1 of 
serum was added to the sample tube followed by mixing and 
incubation for 5 min. at 20-25˚c. It was followed by addition of 
1000µL of a diluted regent/ R3 1:5 (sodium hypochloride 18m.mol 
and sodium hydroxide 450 m.mol/L ). This was followed by 
mixing and incubation for 10 min. at 20-25˚c. Reading of the 
absorbance value of the sample and standard was carried out at 
600n.m wave length in the spectrophotometer after adjusting to 
zero by the regent blank. 
 
(5) Total cholesterol: 
 Total serum cholesterol concentration was measured by an 
enzymatic colorimetric method (Richmond, 1973). Use three 
enzymes: cholesterol esterase (CE), cholesterol oxides (CO) and 
peroxides (POD). In the presence of the former the mixture of 
ADPS (N- ethyl-N-propyl- m – ani sidine) and 4- aminoati pyrine 
(4-AA) are condensed by hydrogen peroxide to from a 
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quinoneimine dye proportional to the concentration of cholesterol 
the sample:  
Cholesterol esters         cholesterol + fatty acids  
Cholesterol + O2    cholesterol one + H2O2 
4- AA + ADPS     Quinoneimine + 4 H2O 
 
   
(6) Serum Calcium: 
 The concentration of serum calcium was determined by the 
method described by Trinder (1960). The principle of the method 
is based on the method is based on the precipitation of calcium 
using chloranilic acid and ferric nitrate. 
Procedure: to 0.5 ml of serum, 1 ml of 0.05 chioranilic acid was 
added (1gm chloranilic acid, 0.1 gm Na CN and 0.8ml 
ethanolamine completed to 200 ml with distilled water). The 
mixture was left to stand for 5 min. was followed by dissolving 
0.25 gm. Of calcium carbonate in 100ml of 0.1N. HCI.A 1% 
concentration of the standard was made by dissolving 4 ml of the 
stock solution in 100 ml of distilled water. The optic density was 
read at 520 nm and calcium values were calculated in mg/dl as 
follows:  
Concentration (mg/dl) =         X 10  
Where: T = test, B = blank, S = standard 
T-B  
S-B 
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(7) Serum Sodium: 
 Serum sodium concentration was determined by flame 
photometry as described by Varley (1967). The method was based 
on passing 1:100 diluted serums under controlled condition as a 
very fine spray in the air supply to a burner where the solution 
evaporated and the salt dissociated to give neutral atoms. Light of 
characteristic wave length was emitted and passed through a 
specific filter for sodium on to a selenium cell and the amount of 
current produced was read on a galvanometer. Changes in the 
galvanometer readings were recorded and values were calculated 
in meq per litre as follows:  
      
Concentration (mg/dl) =         X 140  
     
Where: T = test , S = standard concentration. 
The values were then converted to mg/dl (Varley, 1967).  
 
S 
T  
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(8) Serum potassium: 
The method described by Varly (1967) for the determination 
of serum potassium on the same principle of flame photometry 
described for sodium. The sensitivity of the instrument was varied 
in order to use the same dilution of serum (1:100) for both sodium 
and potassium. 
Light of characteristic wave length was emitted and passed through 
a specific filter potassium on to a selenium cell and the amount of 
current produced was measured. Changes in the galvanometer 
reading were recorded and values were calculated in meg/litre as 
follows:  
 
Concentration (meg/L) =   X 5 
 
(9)Ph: 
Ph was estimated by using the logarithmic notation of the 
Henderson Hasselbalch equation.  
H = 24 * pco2 / Hco3  
With  pco2 in mm Hg, Hco3  
In m. mol/l and H  
In 10     mol/L, or nanomoles/L 
Table (1.1) selective parameter vanes to dorcas g. and some other 
specie of family bovidae  
T 
S 
-9
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APPENDIX NO 2:PANEL TEST DATA SHEET 
 
 
 
ACCEPTABILITYJUICINESS TENDERNESS FLOVOUR COLOUR SAMPLE 
     1 
     2 
     3 
     4 
     5 
ACCEPTABILITY JUICINESS TENDERNESS FLOVOUR COLOUR 
1.UNACCEPTABLE 1.DRY 1.TOUGH 1.EXTEREMELY 
INTENSE 
1. EXTEREMELY 
DARK 
2.MODERATLY 
UNACCEPTABLE 
2.JUICY SLIGHTLY 2.MODERATLY 
TOUGH 
2.MODERATTLY 
INTENSE 
2. MODERATTLY 
DARK 
3.SLIGHTLY ACCEPTABLE 3.MODERATLY JUICY 3.SLIGHTLY TOUGH 3.SLITGHTLY INTENSE 3. SLITGHTLY DARK 
4.MODERATLY ACCEPTABLE 4.VERY JUICY 4.TENDER 4.BLAND 4. DARK BROWN 
5.ACCEPTABLE    5. BROWN 
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Appendix No (3): Metabolizabl energy of feed in 
Natural habitat and captivity  
ME No  Scientific name   Local name  
Mj mg/kg   kcal/kg  
1 Colocynths vulgaris root Hanzal  0.8687 207.6 
2 Stipagrostis hirtigluma  Tabassa  0.8719 208.4 
3 Cleome scaposa    Gurrera  0.7915 189.2 
4 Colocynths vulgaris froit  Handul  1.2283 293.6 
5 Morttia philaena  Tagher  0.7891 188.6 
6 Aerva javanica  Ara  0.9240 220.8 
7 Farsetia ramosissifma  Dehayan  0.8034 192.0 
8 Crotalaria thebaica Nattash  0.7879 188.3 
9 Tribujus pentrandus  Gutop qatb  0.7975 190.6 
10 Aristida mutabilis  Hammra  0.8496 203.1 
11 Carrichtera annua  Khisheenah  0.8483 202.7 
12 Aristida sp  Gaw 0.93072 222.4 
13 Mixer  - 0.7963 190.3 
14 Alfalfa  - 0.9149 218.7 
• Main feed in captivity  
• ME calculated according to the equation of rostock 
equation give in the nutrient composition of Sudanese 
animal feeds bulletin III        
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Appendix: (4) 
Privation: 
 
Privation Meaning 
Hb hemoglobin concentration 
PCV Packed Cell Volume 
RBCs Red blood cell count 
MCV Mean corpuscular volume 
TP Total plasma protein 
Ca Calcium 
P phosphates 
T.Bilirubin total bilirubin 
ALP Alkaline phosphotase 
LDH  lactic dehydrogenase 
ASAT Aspartate amino-transaminase 
ESR Erythrocyte Sedimentation Rate 
WBCs white blood cell  count 
MCH mean corpuscular hemoglobin 
BUN Blood urea nitrogen 
SGOT Serum glutamic-oxaloacetic 
transaminase 
AST  
EDTA Ethyl di amine tetra acetic acid 
 
 
